Introduction
In recent years, growing concern about invasive pests such as soybean aphid (Aphis glycines) and soybean rust (Phakopsora pachyrhizi) has led to dramatic increases in pesticide use on soybean. Both pests pose a serious threat to the industry, with untreated outbreaks of soybean aphid capable of reducing yields by 14-50% and reports of soybean rust resulting in yield losses of 10-80%. Many agribusinesses are now offering growers a pest management program emphasizing a calendar-based, co-application of a fungicide-insecticide tank mix. However, it is unclear if these co-application methods exhibit improvement upon current recommendations, which apply pesticides only when needed.
Fungicides are routinely used in the southern U.S. to manage frogeye leaf spot, Cercospora leaf blight, soybean rust and other diseases. Soybean rust has never been documented in Iowa during the growing season, but brown spot, frogeye leaf spot, and Cercospora leaf blight are common every growing season and fungicides are being used as a management tool. The negative impact of these foliar diseases on soybean yield in Iowa and the Midwest is not well understood. Dorrance et al (2008) reported that brown spot does contribute to yield loss albeit at very low levels in Ohio.
Materials and methods
We investigated the effect of pesticides on aphid populations, foliar disease severity, and yield. Field trials compared 18 treatments in 2008 and 28 treatments in 2009. Trials were conducted in Iowa at five locations (Boone, Floyd, Hancock, O'Brien, and Washington counties in 2008; Adair, Floyd, O'Brien, Story, and Washington counties in 2009). Plots were arranged in a randomized complete block design with five or six replications (blocks), depending on location. Treatments consisted of fungicide alone, insecticide alone, or a fungicide-insecticide tank mix with application either at bloom (R1) or beginning pod set (R3), or when prescribed based on current recommendations. The products, class of pesticide, application time, and rates for each year are shown in Table 1 . 
where x is the mean number of aphids on the sample day i; xi -1 is the mean number of aphids on the previous sample day; and t is the number of days between samples i -1 and i.
Differences in soybean aphid populations and yield across treatments were determined based on least significance difference test using the Student-Newman-Kuels (SNK) procedure.
Foliar disease assessment
Disease was assessed visually three times during the growing season at growth stages R1, R3, and R5/6 at all locations in both years. Percent lesion coverage was estimated on the middle leaflet of ten leaves on ten plants (one leaf per plant) in the upper and lower canopy.
Yield determination
The two center rows of each plot were harvested and total seed weight and seed moisture determined; seed weights were converted to bushels per acre at 13% moisture.
Differences in disease severity and yield across treatments were determined using t-tests to identify differences between means with a significance level of p<0.05.
Results and discussion

Soybean aphids
In 2008, treatments consisting of insecticides or insecticide-fungicide tank mixes had lower aphid exposure. As expected, the untreated control typically had higher aphid exposure than plots treated with insecticides. Figure 1 is representative of the affects of various treatments on aphid populations. These results will be discussed further and compared to results from the 2009 field season. 
Foliar disease
Several foliar diseases were assessed during the growing season: brown spot, frogeye leaf spot, Cercospora leaf blight, and downy mildew. However, brown spot was the only disease that exceeded 5% severity and presumably had the greatest impact on yield.
In this study, timing of fungicide application and type of fungicide applied had an inconsistent effect on yield (Table 2) . Although trends have shown that sprays at growth stage R3 were the most effective at decreasing disease and increasing yield against the control, we are hoping that the subsequent years of the study will build on the information gathered in 2008. At this point, results vary by location, application timing, and active ingredient. These variations make it difficult to determine the factors (disease, location, etc.) that are affecting yield. 
